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(54) Abstract Title 

Endoscope with rectangular lens or window 

(57) A structure for an electronic endoscope comprises: 

a lens group (146); and a solid-state imaging element (1 10) comprising a rectangular light receiving 
surface (111), said rectangular light receiving surface being disposed at a position at which a subject image is 
formed by said lens group, wherein a first optical member (146a) of said lens group has a rectangular shape 
that is similar to a shape of said rectangular light receiving surface and has a size which prohibits unwanted 
marginal light rays from entering into said lens group. The first optical member may be a window, a cover 
glass, an aspherical convex lens or a meniscus convex lens. 
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Electronic Endoscope 



The present invention relates to a structure for an 
electronic endoscope, and in particular to a structure to be 
installed at a front end part of an electronic endoscope 
Which is inserted into a body cavity for endoscopic 
Observation and which is provided with a solid-state imaging 
element for capturing endoscopic images . 

In order to improve insertion ability of an 
endoscope, i.e. to reduce pain to a patient during endoscopic 
Observation, the smaller the size of a front end part of the 
endoscop^the better. An electronic endoscope needs to be equipped, 
at its. front end part, with a solid-state imaging element for 
capturing endoscopic images obtained by an objective lens 
group as well as arrangements for electrically connecting the ' 
solid-state imaging element to a wiring circuit board and for 
providing necessary electric insulation, and thus the front 
end part of the electronic endoscope tends to become bulJcy. 
Accordingly, an object of the present invention is to provide 
a structure for a front end part of an electronic endoscope, 
which can reduce the size of the front end part of the 

electronic endoscope to thereby improve the insertion ability 
thereof. 

In order to avoid unwanted marginal rays from 
reaching a rectangular light receiving surface of a solid- 
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state imaging element and thus tr. • 

tnus to improve the obtained ^r,^ 
. ^Linages, Japanese laid-open patent: « k, • endoscopic 

pen. patent publication No. Hei-3-2ftii, 
proposes . ^^^^^^^ - J U 

the u„„a„.e. ,,,, -"J 

or c„ the ,„,ace o. a ..„t fo.e„cs. lens 

J T:ive optical group, not only does i-h*» . 
unwanted marginal rays can stl , , 

- swxn, insL I ir" - 

.a. occur due to t. re .c """" 
• , reflection or the liJce before 

".arcrxnal rays reach the Shading .ask. 

In case where t-ho e^^^ - 

surface of the first 1 "'^^"^^^ '-"^ 

the s . ■ ^ P-'r.des fro. 

the surface Of the first foremost lens ;.av- 
to remove undesirable fluids, etc ^It b " 

to the surface of the first " """'^^^ 

Tine first foremost lens anr» i->, 

Significant degradation of the oict "^"^ '° 

Observed i.,ge. ^'"'^ 

Accordingly, another object of fh= 
" to provide a structure f 

e,= ► structure for a front end part of an 

electronic endoscooe »hi-,. 

scope, which can positively avoid entrv 

unwanted marginal rays into an objective o.f , 

system Without the use of a . . °' 

ne use of a shading mask so that s,,,- * 
Picture guality Without flare etc '""satisfactory 

' ®tc., can be obtained. 
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In an 



endoscope. , fi„t lens (a foremost lens such 
. as . cover ,lass, a convex lens, of a lens .roup is generally 
f.tted onto an observation window, ^^^.^ the entrance 
window through which the optical i^ge enters the objective 
lens group. 

The Observation window is generally provided at a 
front end part of the endoscope. During assenbly, a lens 
fra.e in which an objective lens or lenses other than the «rst 
lens are installed is assembled to the rear portion of the 
front end part on which the first lens has already been 
mounted. 

Therefore, dust or debris is liicely to be attached to 
the rear face of the first lens before the lens fra^e is ' 
installed at the prescribed position inside the front end 
part, and the work of ren.ovi„g such debris fro„ the rear side 
Of the front end part is extremely difficult. 

Accordingly, another object of the present invention 
.s to provide a . structure for a front end part of electronic 
endoscope, which can be assembled readily and which can 
eliminate the problem of dropping of debris onto the rear 
face Of the first optical „e»ber during the process of 

installing the objective oni-iVai . 

J ctxve optical group into the front end 

part of the endoscope. 
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According to an aspect of the present invention, there is 
. provided a structure for an electronic endoscope, comprising: 
a solid-state imaging element including: 
a light receiving surface; 

pad parts on a portion adjacent the light 
receiving surface; 

a side face defining an edge at junction 
between the portion and the side face; 

a flexible circuit board having inner leads connected 
to the pad parts, the inner leads being bent to extend along 
the side face in a rearward direction; and 

an electrically insulating material provided between 
the side face and the inner leads, the insulating material 
being elongated from the edge along the side face in the 
rearward direction. 

The electrically insulating material can be formed by 
an electrically insulating tape attached to the side face, a 
plurality of electrically insulating tape attached to areas 
of the side face where the inner leads lie, a reinforcing 
plate attached to the inner leads, coating applied to the 
inner leads, a sheet, laminated on the inner leads, or the 
like . 

Preferably, the electrically insulating material has 
a thickness of O.Olmm to O.lmm. 

In a further aspect the present invention provides a 
structure for an electronic endoscope, comprising: 
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a lens group; and 

. - solid-state element including a rectangular 

ixght receiving surface, the rectangular light receiving 
surface being disposed at a position at vhich subject i^ge 
IS formed by the lens group. 

Wherein a first optical ne^er of the lens group has 
3 rectangular shape that is analogous (similar i„ f^^.,, 
a Shape Of the rectangular light receiving surface and that 
has a si« prohibit unwanted marginal light rays fro™ 
entering into the lens group. 

in the structure, it is preferable that all lenses of 
the lens group and the solid-state imaging element are 
assembled as a single unit detachable counted to a front end 

Of the endoscope. 

The present disclosure relates to the subject .atter 
contained in Japanese patent application »os. 5-343=, 9-3437 
«d .-3433 <all fned on January X3, 1S„,„ 9-13737 ,f..ed on 
January 28, 1„7, and ,-14993 (filed on January 29, 1,97, 
Which are expressly incorporated herein by reference in their 
entirety. 

ExaMples Of the present invention are now described with 
reference to the accompaning drawings, of which.- 

Fig. 1 is a cross-sectional side view of a condition 
o an unit comprised of a solid-state i^gin, element and a 
flexible Circuit board after inner leads have been bent. 
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•Fig. 2 is a cross-sectional side view of a front end 
. of an inserted part of an endoscope in which the unit shown 
in Fig. 1 has been installed- 

Fig. 3 is a cross section taken along line Ili-m in 

Pig. 2 ; 

Fig. 4 is an enlarged, cross-sectional partial side 
view of the surroundings of the unit inside the front end of 
the inserted part of the endoscope ; 

Fig. 5 is a front view of a condition of the unit 
before the inner leads are bent ; 

Fig. 6 is a cross-sectional side view of a condition 
of another unit comprised of a solid-state imaging element 
and a flexible circuit board after inner leads have been 
bent . 

Fig. 7 is a enlarged, cross-sectional partial side 
view of the surroundings of the unit shown in Fig. 6 inside 
the front end of the inserted part of the endoscope . 

Fig. 5 is a front view of a condition of the unit 

shown in Fig. 6 before the inner leads are bent . 

7 

Fig. 9 is a cross-sectional side view of a condition 
of another unit comprised of a solid-state imaging element 
and a flexible circuit board after inner leads have been 
bent . 

Fig. 10 is an enlarged, cross -sectional partial side 
view of the surroundings of the unit shown in Pig. 9 inside 
the front end of the . inserted part of the endoscope. 
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Pig. 11 is a front view of a condition of the unit 
shown in Fig. 9 before the inner leads are bent. 

Fig. 12 is a front view of a condition of another 
unit comprised of a solid-state imaging element and a 
flexible circuit board before inner leads are bent. 

Fig. 13 is a front view of a front end part of 
another electronic endoscope. 

Fig. 14 is a cross-sectional side view of a front end 
part of the electronic endoscope shown in Fig. 13. 

Fig. 15 is an enlarged cross-sectional side view of 
another unit into which an objective optical group and a 
solid-state imaging element are assembled. 

Fig. 16 is a front view of a light receiving surface 
part of the solid-state imaging element ; and 

Fig. 17 is a cross-sectional side view of a front end 
part of another electronic endoscope. 



Fig. 2 shows a front end portion of an inserted part 
of an endoscope and Fig. 3 shows the cross section along line 
III-III of Fig. 2. 

A front end body 31 is formed as a single part from 
an electrically insulating plastic material, such as modified 
polyphenylene oxide, polysulfone, etc., and is connected to a 
front end portion of a bendable part 32. The bendable part 
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32 is disposed at a front end of a thin flexible inserte^d 
, part, and remote-controlled to be bent as desired. 

The bendable part 32 . includes connecting a plurality 
Of joint rings 33 rotatably connected to one another by means 
of rivets 34, a net tube covering the outer periphery of 
joint rings . 33, and a jacket 36, made from a rubber tube, 
etc., covering the outer surface of the net tube 35. ThI 
front end part of the jacket 36 is tightly bound and joined 
to the outer peripheral surface of front end body 31. 
Reference numeral 38 is a manipulating wire for controlling 
degree of bend. 

The front end body 31 and the bendable part 32 are 
connected together such that the forefront joint ring 33 is 
screwed to a pair of metal threaded pieces 37 (only one metal 
threaded piece 37 is shown in Fig. 2), each having a female 
thread and being embedded in a dented part of the front end ' 
body 31. 

The endoscope is a so-called front view type 
endoscope arranged for observation, in the forward direction, 
and an Observation window 41 and an air/water delivery nozzie 
42 are provided along with an unillustrated illumination 
Window, forceps channel exit hole, etc. on the front end face 
of the front end body 31. Reference numerals 71 and 72 are 
the front end portions of the air delivery and wate. delivery 
tubes, 73 in Pig. 3 is an illumination light guide fiber 
bundle, and 74 is a- forceps channel. 
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Provided inwardly of the observation window 41 is an 
. objective lens group 46 which is fixed inside a metal lens 
frame 47 with a prescribed interval being set between the 
lenses by means of a spacer 49. An insulating ring SI, made 
of electrically insulating plastic material, is adhered onto 
the outer peripheral portion of the front half of lens frame 
47. 

The outer peripheral surface of the insulating ring 
51 is fitted into a hole 52 of the circular cross section 
that is formed parallel to the axial direction at the front 
end portion of the front end body 31, and an 0-ring 53 for 
seal is fitted to the fitting part. Reference numeral 54 is 
a defoamed, electrically insulating adhesive agent. 

A connecting member 48, with a rectangular external 
shape, is fixed to the rear end portion of the lens frame 47, 
and the front end portion of a metal shield pipe 55 is fitted 
and joined to the outer peripheral part of this connecting 
member 48. 

A shield pipe 55 is fitted inside a rectangular hole 
56, that is made continuous with the circular hole 52 and 
passes through to the rear end of the front end body 3i. a 
solid-state imaging element 10, which for example is 
comprised of a charge coupled device (CCD), is fixed inside 
the shield pipe 55 so that a flight receiving surface 11 is 
directed forwardly. 
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A color compensation filter 58 is adhered onto the 
, front face of a cover glass 13 which in turn is provided on 
the front face of light receiving surface 11. Reference 
numeral 59 is a shading mask for blocking the unwanted light 
around the periphery of the light path. 

As shown in enlarged manner in Fig. 4, electronic 
parts 61 for processing the signals input to and output from 
the. solid-state imaging element 10 are mounted on a wiring 
circuit board 62 and disposed behind the solid-state imaging 
element 10 inside the shield pipe 55. A signal cable 63 is 
drawn rearwardly from the electronic parts 61. 

Insulating tapes 64 and 65 are respectively wound 
around the outer peripheral surfaces of the parts disposed 
inside the shield pipe 55 and the outer peripheral surface of 
the shield pipe 55 to electrically insulate the shield pipe 
55 from the inside and outside parts . 

A TAB (tape automating bonding) type flexible circuit 
board 20 is attached to the solid-state imaging element 10, 
and leads 23 of this flexible circuit board 20 are bent 
inwards at their rear end portions for connection to the 
wiring circuit board, 62. 

Prior to being installed inside the shield pipe 55, 
the solid-state element 10 and the flexible circuit board 20 
are connected together, as shown in Fig. 5, by the bonding of 
the tips of inner leads 22 of the flexible circuit board 20 
to pad parts 12 disjposed at both sides, of and on the same 
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surface as ..e li,.. .ece.v.n, surface X. of the scU.-state 
- -,.n, e:e.en. .0. cover ,Xass X3 .3 ..en coupXe. so as 
to cover e.e XX,.. receXvXn, surface XX an. ..e .on.e. parts. 
Reference numeral 21 is * 

flexible.- . ^ ^^^^^°^cxng plate for the 

rxexible circuit board 20 anrf 

ra 20 and xs formed from a thin, 

electrically insulating plate fo^ « 

-Sin. The leads 23 f! ' ' °' 

bca.d .0 connection with the wiring circuit 

; "/^^ ^^^^-^ - - - — --rdi. f^ the 

When the unit thus constructed by the solid-state 
imaging element 10 and the flexible • 

T^ne flexible circuit board 20 is 

bent so as to ^ .xspose. aXong the sX.e face of the 

soua-state x.a,xn, eXe^nt XO ana aXrectea rearwarax. fro„ 

surface .here the XX.ht receXvXn, surface XX Xs provXaea. 

X Shows the conaxtxon Xn which the inner Xeaas 

" ^"^ — A thXn, exectrxcaxx. 

..suxatxn, tape (or tapes, 

poXyester or poXyimXae, etc is k 

soiid , . ' is attachea to the siae face of 

.^posea in oraer to proviae .Xectric insuXation between the 

Xeal r — " - - -r 

The front end nan- r>* +.u • . 

na part of this insulating tape 70 is 

PO-ionea at the .^ position as th, front ena of the 
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solid-state imaging element 10 while the rear end part of the 
, insulating tape 7 0 is disposed so as to extend rearwardiy 
from the rear end of the solid-state imaging element 10, The 
electrical insulation between the side face of the 
solid-state imaging element 10 and the inner leads 22 is 
thereby secured. In particular, since the front end part of 
this insulating tape 7 0 is positioned at the same position as 
the front end of the solid-state imaging element 10, the 
electrical insulation between the edge 10a of the solid-state 
imaging element 10 and the inner leads 22 is secured. ' 

The thickness of the insulating tape 70 is within the 
range of 0.01mm to 0.1 mm. The external dimension L after ' 
assembly of the unit comprised of the solid-state imaging 
element 10 and the flexible circuit board 20 upon the bending 
of the inner leads 22 will thus be small as shown in Fig. 1. 
The diameter of front end body 31 can thus be made small to 
provide excellent insertion properties that, will not inflict 
much pain to a patient. 

The reinforcing plate 21 may be provided between the 
inner leads 22 and the side face of the solid-state imaging 
element 10, and in this case, the insulating tape 70 can be 
dispensed with, as indicated by reference numeral 21' in Figs 
6 to 8. 

Reference numeral 21' indicates a reinforcing plate 
for reinforcing the inner leads 22 on the flexible circuit 
board 20. The reinforcing plate 21' is formed from a thin 
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ele=t..caix, p,,,., ^^^^^^^^ 

. res.„. ^^^^^^^^ 

reinforcing plate is located at th^ 

same position as the 
front e„. of .He soU.-st.te i„a,X„, eXe„e„t 10 „.en the 

Fig. 6 Shows the condition where the inner leads 22 
have heen .ent. .ech rein.orcin, plate 21- is attached to 
.he .nner leads 22 so as to he positioned hetween the side 
face Of the soiid-state imaging element 10 and the inner 
leads 22 . 

In this condition, the -Tr-r^r,^ 

^on, rne front end part of each 

reinforcing plate 21- is located at the sa.e position as the 

enTp'ar T ^^""""^ " - rear 

end part of each reinforcing plate 21- is extended rearwardl, 

fro. the rear end of the solid-state imaging element 10 so 
that the electric insulation is secured between the side 
f-es Of the solid-state i^gmg element 10 and the inner 
lea.s 22 as well as each reinforcing plate 21- sufficiently 
reinforces the inner leads 22. m particular, since the 
front end part of this reinforcing plate 21- is positioned at 
the sa^ position as the front end of the solid-state i^g,„, 
-»n 10, the electrical insulation between the edge loa of 
the sol.d-state imaging element lo and the inner leads 22 is 
secured, " 
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By the above arrangement, the external dimension L 
, after assembly of the unit comprised of the solid-state 
imaging element 10 and the flexible circuit board 2 0 upon 
bending of the inner leads 22 will be small as shown in Fig, 
6. The diameter of the front end body 31 can thus be made 
small to provide excellent insertion properties that will not 
inflict much pain to a patient. 

In the structure shovm in Fig. 1, an insulating 
material or member, such as an insulating tape 70, is 
provided onto the side face of the solid-state imaging 
element 10 prior to the bending of the inner leads 22. Such 
insulating material or member may be provided onto the inner 
leads 22 not onto the side face of the solid-state imaging 
element 10 prior to the bending of the inner leads 22 as 
indicated by reference numerals 70' and 70" in Figs. 9 to 12. 

In the structure shown in Figs. 9 to 11, the inner 
leads 22 and the leads 23 are both formed of copper material, 
etc., and an electrical insulating material 70', such as a 
silicone adhesive agent, is thinly applied to the rear (or 
inner) surface of the inner leads 22 and the leads 23 with 
the exception of bonded portions of the inner leads 22 and 
end portions of leads 23. The thickness of this electrical 
insulating material 70' is in the range of 0.01mm to O.lmm. 

Fig. 10 shows the condition where the inner leads 22 
have been bent. The electrical insulating material 70' 
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applied to the xe„ surface ot the inner leads 22 is 
. s.n*,iche. between the side .ace o. the scXid-.tate i„a,in, 
element 10 and the inner leads 22 to electrical, • 

these „«^rs fro. each other s' '"""^ 
. =° °">er. Since the electrical 

insulating material 70' is 

/u IS also sandwiched betwem « 

..^o. th solid-state i^a.in, ele.nt 10 and thT 

the : "a o. 

he so .d-state imaging element lo and the inner leads is 
secured positively. ^ 

AS has been mentioned above, the thic3cness of 
electrically insulation 70' is in th. 

The external dimension L after asse^iy of the unit 
comprised of the solid-state i™. • 

.^^ ^^^^^ ^^g^ng element lo and the 

flexible Circuit board 20 upon bending of the inne . 
win *-K„« K inner leads 22 

wxll thus be small as shown in Fig, 9 The dl. . 
front end body 31 can thus H ^ixameter of the 

y can thus be made small to provide excellent 
insertion properties i-h^-k *- «e excellent 

F-i-uperzies that will not inflict 

patient. "'''''^ P^^" ^ 

Fig. 12 shows another unit comprised of the 
s^lid-state imaging element 10 and the flexible c" • 
- - -ch, instead.of .,,y.., _ ^ 

-erial .0. sheet-li. electrical insulating mater 1 o- 
" laminated onto the rear surfaces of • 

the leads 23 . , ^^"'^^ " and 

leads 23. Polyester, poWde, etc. can be used as th 

-erial .or the electrical insulating material ^o! ^ tl 



- 16 - 



thickness of the electrical insulating material 70" is in the 
. range of O.Olmm to O.lmm. 

The electrical insulating material 70" laminated to 
the rear surfaces of the inner leads 22 will be sandwiched 
between the side face of the solid-state imaging element 10 
and the inner leads 22 to insulate these members from each 
other when inner leads 22 are bent as shown in Fig. 9. 

AS a result, the external dimension L after assembly 
of the unit comprised of the solid-state imaging element 10 
and the flexible circuit board 20 upon bending of the inner 
leads 22 will be small and the diameter of the front end body 
31 can thus be made small to provide excellent insertion 
properties that will not inflict much pain to a patient. 

Fig. 14 shows a front end portion of an inserted part 
of another endoscope. 

A front end body 131 is formed from an electrically 
insulating plastic material and is connected to the front end 
portion of a bendable part 132, that is disposed at the front 
end of a thin flexible inserted part and remote-controlled so 
as to be bent as desired. 

The bendable. part 132 includes a plurality of joint 
rings 133 rotatably connected to one another by means of 
rivets 134, a net tube 135 covering the outer periphery of 
the joint rings 133, and a jacket 136,.made from a rubber 
tube, etc., covering the outer surface of the net tube 135. 
The front end part of the jacket 136 is tightly bound and 
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joined to the outer peripheral surface of the front end body 
131. Reference numeral 138 is a manipulating wire for 
controlling degree of bend. 

The front end body 131 and the bendable part 132 are 
connected together such that the forefront joint ring 133 is 
screwed to a pair of metal threaded pieces 137, each having a 
female thread and being embedded in a dented part of the 
front end body 131. 

The endoscope is a so-called front view type 
endoscope arranged for observation in the forward direction, 
and an observation window 141 is provided on the front end 
face Of the front end body 131. An objective lens group 14S 
and a solid-state in,a,ing element no are disposed inwardly 
Of the observation window ui. These two members are 
preliminarily assenO^led as a single unit that is separate 
from the front end body 131 as sho«> in an enlarged manner in 
Pig. 15. 

The Objective lens group 146 is fixed inside a metal 
l«s fra„e 147 with a prescribed interval being set between 
the lenses by means of a spacer 149. Reference numeral 145 
is an aperture stop.. An insulating ring iji, made of 
electrically insulating plastic material, is adhered onto the 
outer peripheral portion of the front half of the lens' frame 
147. 

A cover glass I46a, comprised of a transparent, 
rectangular parallelpiped plate that is a first optical 
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member of the objective lens group 146, is fitted and adhered 
. in a watertight manner onto the front end face portion 

(observation window 141 portion) of the insulating ring 151. 
The side faces of the respective optical members of the 
objective lens group 146, including the cover glass 146a are 
finished to a rough surface, and a black-color, 
antiref lection treatment is applied thereto. The character A 
indicates the light path of the outermost effective ray. 

The outer peripheral surface of the insulating ring 

151 is formed to have a shape that can be fitted into a hole 

152 of a circular cross section that is formed parallel to 
the axial direction at the front end portion of the front end 
body 131, and an 0-ring 153 for seal is fitted thereto. 

A connection member 148, which has an oblong, 
rectangular external shape, is fixed to the rear end portion 
of the lens frame 147, and the front end portion of a metal 
shield pipe 155 is fitted and joined to the outer peripheral 
part of this connecting member 148. 

The shield pipe 155 is formed to have a cylindrical 
shape with an oblong, rectangular cross section that matches 
the shape of the solid-state imaging element 110, and is 
fitted inside a rectangular hole 156 that is made continuous 
with the circular hole 152 and passes through to the rear end 
of front end body 131. 

Solid-state imaging element no for capturing the 
endoscopic observation image formed by the objective lens 
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group 146 is fixed inside shield pipe 155 so that 
light receiving surface 111 thereof is directed forwardly. 
The solid-state imaging element 110 is comprised, for 
example, of a charge coupled device (CCD). 

As shovm in Fig. 16, the light receiving surface 111 
of the solid-state imaging element 110 has an oblong, 
^rectangular shape and is positioned at a position at which 
the subject image is formed by the objective lens group 146. 
A YAG laser light cut-off filter 158 is adhered onto the 
front face of cover glass 113 which in turn is adhered 

onto the front face of the light receiving surface 111. 

Inside the shield pipe 155, electronic parts 161 for 
processing the signals input to and output from the 
solid-state imaging element 110 are mounted on a wiring 
circuit board 162 and disposed behind the solid-state imaging 
element 110. A signal cable 163 is drawn rearwardly from 
these electronic parts 161. 

Insulating tapes 164 and 165 are respectively wound 
around the outer peripheral surfaces of the parts disposed 
inside the shield pipe 155 and the outer peripheral surface 
of the shield pipe 155 to electrically insulate the shield 
pipe 155 from inner and outer parts . 

A TAB (tape automated bonding) type flexible circuit 
board 120 is attached to the solid-state imaging element 110, 
and leads 123 of this flexible circuit board 120 are bent 
inwards at their rear end portions for connection to the 
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wiring circuit board 162. Reference numeral 121 is a 
, reinforcing plate for the flexible circuit board 120, and it 
is formed from a thin, electrically insulating plate and. is 
disposed between the flexible circuit board 120 and the innei 
peripheral face, of the shield pipe 155, For electrical 
insulation between inner leads of the flexible circuit board 
120 and the side face of the solid-state imaging element 110, 
a strxicture explained with reference to Figs. 1 to 5 is 
applied. 

The unit shown in Fig. 15, in which the objective 
lens group 146, including the cover glass 146a, the 
solid-state imaging element 110, etc., are assembled in the 
manner described above, is inserted from the rear (in other 
words, from the bendable part 132 side) into the holes 156 
and 152 formed through the front end body 131, and is fixed 
to the front end body 131 by means of an unillustrated fixing 
screw as shown in Fig. 14. 

Since the entire objective lens group 146, including 
the cover glass 146a, is assembled as a unit beforehand and 
then installed in the front end body 131, the problem of 
falling of debris onto the rear face of the cover glass 146a, 
etc., will not occur in the process of installing the 
objective lens group 146 in the front end body 131. 

And when disassembly, repair, etc., must be 
performed, the fixing screw can be loosened and the 
insulating ring 151" can be pushed from the front end side to 
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the inner side to draw out the unit in the direction of the 
, inner side of the front end body 131. The objective lens 
group 146 can thus be taken out without having to pull the 
Signal cable 163, etc., rearwardly, and disassembly, repair, 
etc . , an be performed readily. 

Fig. 13 is a front view of the front end face of the 
inserted part (th^t is, the front end view of front end body 
131). Reference nuinerals 101 and 102 are illuminating 
Windows into which concave lenses are fitted, and the exit 
end face of an illumination light guide is disposed inwardly 
of each of these windows. Reference numeral 103 is a forceps 
Channel exit, and 104 and 105 are an air delivery nozzle and 
a water delivery noszle. 

The cover glass 146a, which is mounted to the front 
end face portion of the insulating ring 151, is formed to 
have an. oblong, rectangular shape that is similar (similar- 
figure) to the light receiving surface 111 of the solid-state 
imaging element 110 and that has such a si=e as to permit all 
the necessary light rays of the objective lens group 146 to ■ 
pass but prevent unwanted marginal rays from passing through 
Thus, the outermost effective ray A, shown in Fig. is, passes 
through a position along and just to the inner side of the 
edge part of the cover glass 146a. 

unwanted marginal rays are thus completely prevented 
from entering the objective lens group 146, and satisfactory 
Picture quality without flare, etc., can be obtained without 
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attaching a shading mask, etc to ^v,^ k- 

objective lens group 

- -a. .3, ..e J 

w.t.o«. p„..ax„, . p..,^,,, ^^^^ ^^^^^^^ 

member 146a. f^-j-cax 

In place of the cover al^^^ iac 

5lass 146a, a convex lens 146b, 

e-cc, can be used as the, ^ 

^^^st optical member of the 
objective lens group 146 »k 

y up 146 as Shown in Fig. . ^ . 

„ ^* -L'/ and this convev 

lens can be an aspherical ^-onvex 

spnerical lens or a meniscus lens. 
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Claims : 



1- A structure for an electronic endoscope, 
comprising: 

a lens group; and 
a solid-state imaging element comprising a rectangular 
light receiving surface, said rectangular light receiving 
surface being disposed at a position at which a subject image 
is formed by said lens group, 

wherein a first optical member of said lens group has 
a rectangular shape that is similar to a shape of 

said rectangular light receiving surface and that has a size 

Which prohibits unwanted marginal light rays from entering into 
said lens group, 

2. A structure according to claim i ^ wherein all 
lenses of said lens group and said solid-state imaging 
element are assembled as a single unit detachably mounted to 
a front end of said endoscope. 

3. A structure according to claim 2 , wherein said 
single unit has an electrically insulating member 
supporting said first optical member therein. 

4. A structure according to claim 2 or 3 , wherein a 
portion of said single unit is exposed externally from said 
front end of said endoscope. 
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5. A structure according to any one of claims 1 to 4 , 
Wherein said first optical »e^er is one- of a parallelpiped' 
transparent plate, a convex lens and a meniscus lens. 

6. A structure according to claim 5 , wherein said 
convex lens has an. aspherical surface. 

7. A structure according to any one of claims i to 6 
Wherein a side face of said first optical member is suhjectel 
to a black-colour treatment. 

8 . A structure according to any one of claims 1 to 7 
Wherein said solid-state imaging element further comprises- ' 
one or more pad parts provided on a portion of the imaging 
element adjacent said light receiving surface; 

a Side face of the imaging element defining an edge at the 
junction between said portion and said side face, 
said structure further comprising: 
a flexible circuit board having one or more inner leads 
connected to said one or more pad parts, said one or more inner 
leads being bendable to extend along . said side face in a 
rearward direction; and 

an electrically insulating material provided between said 

^^IITT.'"^^ '^^^ i-ulatin, 

^terxal e«endxn, fro. said edge along said side face in said 

rearward direction. 

9. A structure according to claim 2 , wherein said 

solid-state imaging element further comprises: 

one or more pad parts provided on.., portion of the imaging 
element adjacent said light receiving surface; 
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a side face defining an edge at the junction between said 
portion and said side face, 

said structure • further comprising: 
a flexible circuit board having one or more inner leads 
connected to said one or more pad parts, said one or more inner 
leads being bendable. to extend along said side face in a 
rearward direction; and. 

an electrically insulating material provided between said side 
face and said one or more inner leads, said insulating material 

extending from said edge along said side face in said 

rearward direction, and 

wherein said flexible circuit board and said 
electrically insulating material are included in said single 



unit. 



10. An endoscope comprising a structure according to any 
preceding claim, 

11. A structure for an electronic endoscope substantially 
as hereinbefore described with reference to the accompanying 
drawings . 

12. An electronic endoscope substantially as hereinbefore 
described with reference to the accompanying drawings. 
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